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Abstract  
Background: Bronchopulmonary dysplasia (BPD) remains a common complication of 
prematurity, with those being discharged on home oxygen at particularly high risk of 
adverse developmental outcomes.  
Aims: To compare the developmental patterns, from 1 to 4 years, of extremely preterm 
infants with BPD discharged from hospital on home oxygen; extremely preterm infants 
with BPD discharged breathing room air; and extremely preterm infants without BPD.  
Subjects: Two hundred and seventy six infants with a gestational age of <28 weeks or 
birthweight <1000g, free from sensory and motor disabilities who were followed up 
longitudinally to 4 years corrected age. 
Outcome Measures: Children were assessed on the Griffiths Mental Development Scales 
at 1 and 2 years corrected age, and the McCarthy Scales of Children’s Abilities at 4 years 
corrected age.  
Results: The developmental trajectories of the three groups did not differ significantly, 
however at 1 year corrected age the non BPD group had significantly higher 
developmental scores than both BPD groups. At 2 years corrected age the non BPD group 
had significantly higher developmental scores than the BPD-home oxygen group, and at 4 
years corrected age no differences between the groups were evident.  
Conclusions: Extremely preterm children with BPD exhibited an initial developmental lag 
compared to preterm peers. Children with BPD discharged breathing room air had 
developmental scores at 2 years corrected age that were comparable to the non BPD group, 
but those discharged on home oxygen still had lower developmental scores. At 4 years no 
differences between the groups were evident.  
 
    
1. Introduction  
 The improved survival of extremely preterm infants is thought to have contributed 
to an increase in the incidence of bronchopulmonary dysplasia (BPD) (1), and a change in 
its clinical presentation and pathology (2). The so called “new BPD” is consistent with 
interference to normal lung development, which may prevent later lung growth (3). Where 
once BPD was defined as an abnormal chest x-ray and supplemental oxygen dependency at 
28 days of life (4), more recently oxygen dependency at 36 weeks premenstrual age has 
been used as the criterion (5).  
 Children with BPD are a high risk subgroup of preterm infants. A number of 
studies have cited BPD as a significant contributor to adverse developmental outcomes 
including developmental delay and psychoeducational disability (6-16). As infants with 
BPD suffer frequent episodes of hypoxaemia and desaturation (17, 18), these respiratory 
insufficiencies could impair the development of cognitive functions (19). 
Katz-Salmon et al. (20) found that at 10 months corrected age very low birthweight 
(VLBW) infants with BPD (defined as supplemental oxygen requirement at >28 days of 
life) had significantly lower overall scores on the Griffiths Mental Development Scale and 
lower scores on the hand and eye co-ordination and performance subscales compared to 
VLBW controls. Waugh et al. (10) reported that BPD (supplemental oxygen requirement 
>28 days of life) was significantly associated with intellectual impairment at 2 years 
corrected age in a cohort of extremely low birthweight (ELBW) children. Similarly O’Shea 
et al. (13) found that at 4 to 5 years of age preterm children recovered from BPD 
(supplemental oxygen requirement >36 weeks postmenstrual age), had lower full scale and 
performance IQ scores on the Weschler Preschool and Primary Scale of Intelligence – 
Revised (WPPSI-R) compared to birthweight matched peers. 
    
 The severity and chronicity of respiratory illness and the prolonged need for 
supplemental oxygen have been cited by some researchers as key predictors of future 
disability (13, 21). In the past, infants with BPD remained in hospital until they no longer 
required supplementary oxygen. Nowadays many are discharged home on oxygen 
programs.  
  The available literature identifies preterm infants requiring home oxygen as a 
particularly high risk group who have below average developmental assessment scores 
(22). An early study by Suave et al. (22) followed preterm children born between 1976 and 
1983 who were discharged on home oxygen. The researchers found that infants with BPD 
requiring home oxygen experienced health, neurodevelopmental, nutritional, growth and 
sensory problems, and required frequent rehospitalisation. However, dramatic changes in 
the care and technology available to preterm infants mean that results gained from studies 
of children born more than two decades ago are not pertinent to preterm children born 
today. 
 The small amount of evidence available from studies conducted in the 1980s and 
early 1990s suggests that preterm children with BPD who require home oxygen therapy are 
at high risk of neurodevelopmental problems, and may have different developmental 
trajectories from those not requiring home oxygen therapy (12). There is a dearth of recent 
research investigating the developmental patterns of children with BPD who require home 
oxygen, and even less comparing their development with that of children with BPD who 
do not require home oxygen, or with other preterm infants. It is important to make these 
comparisons to determine if the need for home oxygen poses additional risks for these 
infants beyond those of prematurity and BPD per se.   
  The current study aims to fill a gap in the literature by examining whether the 
developmental pattern of extremely preterm children with BPD who are discharged on 
    
home oxygen differs from that of extremely preterm children with BPD discharged 
breathing room air, or extremely preterm children without BPD. Developmental 
trajectories and outcomes for these three groups of infants will be compared at 1, 2, and 4 
years corrected age.  
 It is hypothesised that the developmental trajectories of the three study groups will 
differ and that children with BPD will initially perform more poorly on developmental 
measures, with those requiring home oxygen performing at the lowest level. Further, based 
on clinical observation, it is expected that children with BPD who require home oxygen 
will show progressive catch-up in their development after they no longer require 
supplemental oxygen, and that no differences will be found between the three groups on 
cognitive measures at 4 years corrected age. 
2. Method 
2.1 Participants 
 The present study used a pre-existing de-identified data set of all children (N= 393) 
born between January 1, 1995 and December 31, 2000 at <28 weeks gestation or 
birthweight <1000g  who were discharged from the Mater Mothers’ Hospital Neonatal 
Intensive Care Unit (NICU), Brisbane. At discharge these children were enrolled in the 
Mater Children’s Hospital Growth and Development Clinic for follow-up at 1, 2 and 4 
years corrected age.  
 For the purpose of the present study the children were divided into three groups. 
The BPD-home oxygen group comprised  63 children diagnosed with BPD (requiring 
supplemental oxygen >36 weeks postmenstrual age) and discharged home on supplemental 
oxygen; the BPD-room air group comprised 83 children diagnosed with BPD and 
discharged home breathing room air; the non BPD group comprised 247 children who 
were not diagnosed with BPD.  
    
 Children were excluded from the study if they had missing developmental 
assessment data at two or more of the follow-up points. With this amount of missing data it 
was impossible to satisfactorily impute scores and to include them in statistical analysis. 
Children were also excluded from the statistical analysis if they had a sensory or motor 
disability which precluded accurate assessment. Children with intellectual impairment 
(scores >2 standard deviations below the test mean) were not excluded if they had a 
complete developmental assessment, as this was the area of development which was of 
particular interest in this study.  Table 1 shows the number of children excluded from each 
of the three study groups.  
------------------ 
INSERT TABLE 1 ABOUT HERE 
---------------------- 
 Of the 393 children, 95 (24.2%) had missing data at two or more of the follow-up 
points. BPD status group and the number of follow-ups attended were not found to be 
significantly related. Of the remaining 298 children, 22 (7.4%) were found to have a 
sensory or motor disability. No significant association was found between BPD status and 
disability. A total of 276 children who were free from motor and sensory disabilities and 
had attended at least 2 follow-up assessments were eligible for inclusion in the present 
study.  
2.2 Design and Data Analysis 
 De-identified data for the study were obtained from the databank of the Mater 
Hospital Growth and Development Clinic, which conducts multidisciplinary follow-up 
assessments of children cared for in the Mater NICU. The independent variable of BPD 
status had three levels: non BPD, BPD-room air, and BPD-home oxygen. The dependent 
variables were developmental scores at 1, 2 and 4 years corrected age.  
    
 Data were analysed using SPSS version 13.0. Chi-square analysis was used to 
examine the potential confounding influence of categorical variables, with one-way 
Analysis of Variance (ANOVA) used for continuous variables. A split plot ANOVA using 
Wilk’s Lambda investigated developmental trajectories, while one-way ANOVAS were 
conducted to examine developmental outcomes at each testing age. Alpha level 
adjustments were made when conducting posthoc tests to ensure that a family-wise error 
rate of .05 was maintained for all analyses. 
 Missing values were analysed via an SPSS missing values analysis which revealed 
that children who did not have a 4 year corrected age assessment had significantly lower 
mean scores on the 2 year GQ, t(192) = 2.6, p<.01 compared to children who had a 4 year 
assessment. This indicated that a systematic loss of children with lower developmental 
scores at 2 years corrected age had occurred at 4 years corrected age, and therefore that 
data imputation was appropriate. In line with recent recommendations (23), missing data 
were imputed using the closest match approach. This involved replacing a case’s missing 
datum with the mean value obtained from two participants who had similar scores on the 
same measure at other time points.  
2.3 Measures 
 Neonatal information was obtained from the neonatal database. Neonatal cranial 
ultrasounds were conducted routinely as described by Tudehope et al. (24). For the purpose 
of this study, medical complication was defined as a diagnosis of periventricular 
leukomalacia, intraventricular haemorrhage grade ≥2, ventricular dilatation >3mm, or 
necrotising enterocolitis. These conditions have previously been linked to developmental 
morbidity (10, 11, 25). At each follow-up visit, children were assessed by a paediatrician 
who also performed a detailed neurological examination and recorded developmental 
disabilities.  
    
 Children were assessed at 1 and 2 years corrected age using the Griffiths Mental 
Development Scales (Griffiths Scales) (26, 27). Due to the revision of the Griffiths Scales .  
 in 1996 (27), two different versions were used at 1 year corrected age in this study. 
Children tested prior to November 1997 were administered the 1970 version of the 
Griffiths Scales (26), while the 1996 revised version (27) was used after this time. The 
revised version was not used to assess children at 2 years corrected age as some of the 
children were over 2 when they attended for assessment, and the 1996 revised version did 
not have updated norms or test items for over 2 year olds. At 1 year corrected age 125 
children were assessed on the 1970 version of the Griffiths Scales (26), while 128 children 
were tested on the revised version (27). An independent samples t-test showed that the 
mean scores on the two versions were not significantly different, t(247) = 1.83, p=.07, 
equal variances not assumed. 
 At 4 years corrected age children were assessed on the McCarthy Scales of 
Children’s Abilities (McCarthy Scales) (28). The General Quotient (GQ) of the Griffiths 
Scales and the General Cognitive Index (GCI) of the McCarthy Scales were used as 
dependent variables. In order that scores at the three testing ages were commensurate, the 
McCarthy Scales GCI scores (M=100, SD=15) were recoded to have the same mean and 
standard deviation as the Griffiths Scales GQ scores (M=100, SD=12). Recoded McCarthy 
Scales GCI scores were used in all analyses.  
2.4 Procedure 
 Testing of participants was conducted at the Mater Hospital’s Growth and 
Development Clinic by psychologists or trained research assistants in line with 
standardised procedures. Assessors were aware of the children’s premature status, but 
blind to neonatal and developmental information. Data from these assessments were 
recorded in the clinic database and extracted along with perinatal and demographic data in 
    
de-identified form for the current study. If a child was unable to be tested due to 
behavioural or other reasons, a GQ or GCI score was not recorded. 
 A statement was obtained from Queensland University of Technology Human 
Research Ethics Committee stating that as the project was using pre-existing de-identified 
data it was beyond the scope of the committee and required no further monitoring. 
3. Results 
3.1 Sample Characteristics 
 Perinatal and demographic characteristics of the children are presented in Table 2. 
In order to ensure that confounding influences were not included in analyses, data were 
examined to ascertain whether the proportion of demographic, perinatal and maternal risk 
factors which are associated with poorer outcomes in preterm infants was significantly 
different across the three BPD status groups. Chi-square tests found no significant 
associations between the groups and the categorical variables of gender (χ2= 5.9, p=.052), 
intrauterine growth (χ2= 2.66, p=.265), medical complication (χ2 = .62, p=.734), or 
maternal education (χ2 = 1.68, p=.794).   
------------------ 
INSERT TABLE 2 ABOUT HERE 
---------------------- 
 One-way ANOVAs examined the perinatal continuous variables of gestational age 
and birthweight across the three BPD status groups. Children in the three groups were 
significantly different on both gestational age, F(2,273)=10.87,  p<.001, and birthweight 
F(2,273)=12.69,  p<.001. Posthoc tests revealed that non BPD children had a higher mean 
gestational age and birthweight than both the BPD-room air group and the BPD-home 
oxygen group, but the latter two groups did not differ significantly on either of these 
    
variables. It was therefore possible that birthweight and gestational age could act as 
confounding variables. 
 Correlations between birthweight, gestational age and developmental scores were 
calculated in order to examine whether the unequal distribution of birthweight and 
gestational age across the three BPD status groups could confound results. Although 
significant (but small) positive correlations were found between birthweight and cognitive 
scores at 1 year (r=.2) and 2 years (r=.19) corrected age in non BPD children, birthweight 
and gestational age were not consistently correlated with developmental scores across the 
groups, and were not therefore included as covariates in the final analysis. 
3.2 BPD Status and Developmental Trajectories 
 To test the hypothesis that the developmental trajectories of children would differ 
dependent on BPD status, a split plot 3x3 ANOVA was run with BPD status as the 
between groups factor, and age as the within groups factor. Table 3 presents descriptive 
statistics of the scores for each BPD status group at each testing age. 
------------------ 
INSERT TABLE 3 ABOUT HERE 
---------------------- 
 
 The split plot ANOVA using Wilk’s Lambda showed there was no significant two-
way interaction between BPD status and age, F(4,544) = .57, p>.05, partial η2=.004. This 
indicated that the effects of BPD status were consistent across the three testing ages, and 
that the developmental trajectories of children in the three BPD status groups were similar. 
A significant main effect was evident for age, F(2,272) = 5.34, p=.005, partial η2=.038, 
and for BPD status, F(2,273) = 7.41, p=.001, partial η2=.051, indicating that both age and 
BPD status were related to children’s developmental scores.  
    
 Posthoc pairwise comparisons on the main effect of BPD revealed that the non 
BPD group had significantly higher developmental scores than the BPD-room air group, 
p=.005, and the BPD-home oxygen group, p=.002. No significant difference was found 
between scores of the BPD-room air and BPD-home oxygen groups, p=.472. Posthoc 
pairwise comparisons on the main effect of age showed that developmental scores at 2 
years corrected age were significantly lower than at 4 years corrected age, p=.001. All 
posthoc comparisons were conducted with a Bonferroni adjusted alpha level of .0167. 
 The pattern of mean scores for each of the BPD status groups at each testing age is 
presented graphically in Figure 1. Although not statistically significant, it can be seen that 
the pattern of development differs for each BPD status group, and that the two BPD groups 
(BPD-room air and BPD-home oxygen) exhibit catch-up between 2 and 4 years corrected 
age. 
------------------ 
INSERT FIGURE 1 ABOUT HERE 
---------------------- 
3.3 Developmental Outcomes  
 Despite the absence of a significant interaction, it was of interest to compare the 
outcomes of the three BPD status groups at each testing age. A one-way ANOVA was 
conducted at each testing age with BPD status as the independent variable for each 
analysis, and the dependent variables of Griffith’s GQ score at 1 and 2 years, and recoded 
McCarthy GCI score at 4 years.  
 At 1 year corrected age a significant difference was found between the three BPD 
status groups on GQ scores, F(2,273) = 6.2, p=.002, partial η2=.043. Posthoc pairwise 
comparisons with a Tukey adjustment (29) revealed that the non BPD group had 
significantly higher 1 year corrected age GQ scores than the BPD-room air group, p=.032, 
    
and the BPD-home oxygen group, p=.011, indicating superior development of the non 
BPD group at age 1 year corrected age. At this age no significant difference was found 
between the BPD-room air and BPD-home oxygen groups. 
 At 2 years corrected age, a one-way ANOVA revealed a significant overall 
difference between the three BPD status groups on GQ scores, F(2,273) = 4.03, p=.019, 
partial η2=.029. Posthoc pairwise comparisons with a Tukey adjustment found that the non 
BPD group had significantly higher GQ scores at 2 years corrected age than the BPD-home 
oxygen group, p=.043 but not the BPD-room air group. No difference was found between 
the BPD-room air and BPD-home oxygen groups.  
 At 4 years corrected age, a significant overall difference was found between the 
three BPD status groups on GCI scores, F(2,273) = 4.375, p=.013. However after applying 
a Tukey adjustment to the posthoc tests no significant differences were found, indicating 
that at 4 years corrected age the BPD status groups did not differ significantly on their GCI 
scores. 
4. Discussion 
4.1 Developmental Trajectories 
  Contrary to prediction, the developmental trajectories of the three groups of 
children were not found to differ significantly over the 4 year study period. Although the 
trajectories of children in the three BPD status groups were not statistically significantly 
different, the pattern of results was as expected, with the two BPD groups (BPD-room air 
and BPD-home oxygen) displaying an initial lag in cognitive development, followed by 
catch-up to the non BPD group between 2 and 4 years corrected age.  
4.2 Developmental Outcomes 
 Mean developmental scores for all three BPD status groups at each testing age were 
within the average range, although with the exception of the non BPD group at 1 year 
    
corrected age, scores were below the test means of 100. The number of children in this 
study excluded because of disability was quite low across the three BPD status groups (see 
Table 1), giving the impression that the disability rate in this population was substantially 
lower than that reported in previous research (30, 31).  However these figures do not do not 
include children with intellectual impairment (as they were not excluded form the study) 
and therefore underestimate the prevalence of disability in the groups.  
 As predicted, the non BPD group had significantly higher GQ scores at 1 year 
corrected age than the two BPD groups (BPD-room air and BPD-home oxygen), indicating 
that at this age children without BPD performed at a higher developmental level than their 
BPD peers. At 2 years corrected age the non BPD group was found to have significantly 
higher GQ scores than the BPD-home oxygen group, but not the BPD-room air group, 
suggesting that the BPD-room air group had made some developmental gains between 1 
and 2 years corrected age, but that the BPD-home oxygen group had not. The hypothesised 
significant difference between the BPD-room air and BPD-home oxygen groups on early 
developmental scores was not evident, although it should be noted that the BPD-home 
oxygen group displayed lower mean scores at each testing point. 
 As was expected, no significant differences were found between the three BPD 
status groups on GCI scores at 4 years corrected age, indicating that the BPD-home oxygen 
group had made significant developmental gains between the ages of 2 and 4 years 
corrected age. These results are encouraging as they suggest that the initial developmental 
lag demonstrated by children with BPD is no longer present by 4 years corrected age, and 
therefore that BPD may not confer a greater developmental disadvantage on these children 
by school age.  
 Singer et al. (6) reported similar results in a study of VLBW children with BPD 
who did not have different mental outcomes at 3 years corrected age compared to VLBW 
    
children without BPD. Gray et al. (32) also reported that at 2 years corrected age, BPD was 
not independently associated with neurodevelopmental outcomes. Other researchers have 
found no difference in intellectual outcomes between a group of infants with severe BPD 
requiring home oxygen therapy for at least one month post discharge and a group of 
preterm infants matched for gestational age, birthweight and date of birth when they 
reached 10 years of age (33). 
 One possible explanation for the later catch-up of infants requiring home oxygen 
(who caught up to non BPD children at 4 years corrected age, compared to the BPD-room 
air group who caught up at 2 years corrected age) may be that whilst on oxygen the family 
environments in which infants are being raised are less social and more stressed than 
family environments where infants are not on home oxygen. Caring for a premature infant 
on home oxygen therapy has been found to have an adverse impact on the lives of the 
infants’ mothers and families, with mothers having less time for family and friends, little 
desire to socialise, and stress from the necessary frequent trips to hospitals (34). Once 
children were no longer on home oxygen, however, no difference was found in stress 
levels and family functioning between these families and families who had never had a 
child on home oxygen, suggesting that home oxygen therapy had a direct adverse effect on 
family functioning (34).  
 Other researchers (35) have found that parents of children discharged on home 
oxygen had increased state anxiety which lessened as their children’s respiratory health 
improved, and their oxygen dependency ceased.  It is possible that the increased demands 
and anxiety that having a child on home oxygen places on a family may limit the amount 
of time and energy available to promote a child’s development, and that once the burden of 
home oxygen is removed, an increased number of opportunities for development may be 
available.  
    
 The presence of home oxygen may also serve as a reminder to parents that their 
child is “ill”, resulting in more restrained interactions with the child, perhaps limiting their 
ability to engage in some of the activities involved in the developmental testing of 
children. Allen et al. (36) found that premature children with objective evidence of medical 
vulnerability (including those on home oxygen) were perceived by their parents as being 
more vulnerable than children without obvious medical markers. These researchers also 
found that a higher parental perception of child vulnerability was correlated with lower 
scores on the Bayley Psychomotor Developmental Index, although a correlation with the 
Bayley Mental Developmental Index was not found. The physical limitations placed on a 
child who is attached to an oxygen cylinder may further impact on the child’s development 
by restricting the amount of independence and exploration achievable. 
  Whilst the results presented above appear to support some of the study hypotheses, 
several issues must be acknowledged. Children in this study were a rather pristine group 
free from sensory and motor disabilities, which may account for some results obtained. 
The results gained concerning the development of the three BPD status groups were not as 
strong as were expected, meaning that although the results are statistically significant, they 
may not be clinically meaningful. Also, the age at which children who were discharged on 
home oxygen were weaned onto room air was not systematically recorded, and was 
therefore not available for this study. Hence, no adjustment was made to analyses to take 
into account the time any of the children discharged on home oxygen actually remained 
oxygen dependent.  
 The study contains a potentially confounding influence of gestational age and 
birthweight, which were significantly higher in the non BPD group than in the other two 
groups. As lower gestational age and birthweight have been associated with adverse 
developmental outcomes (37), it is possible that these factors may have contributed to the 
    
delay in these children’s development. However it would not be reasonable to separate out 
the influence of gestational age and birthweight in BPD groups, as children born more 
preterm and smaller are at greater risk of BPD (38). Therefore, although partialling out this 
variance may change the pattern of significance in the results, the results would cease to be 
clinically useful.  
 As with much longitudinal research, missing data was a concern in this study and 
has led to the study having lowered internal validity (39). Conducting the study using only 
cases with no missing values would have been problematic, as there was a systematic loss 
at 4 years corrected age of children with lower developmental scores at 2 years corrected 
age, hence the sample would have been biased towards children who were performing 
well.  When there was only one missing value this was imputed, while cases with more 
missing data were excluded as accurate imputation was impossible.  Nonetheless, on the 
basis that the study used some imputed data, the results should be interpreted cautiously.  
 The use of two different versions of the Griffiths Scales (26, 27) at 1 year corrected 
age means that GQ scores may have been distorted. The 1996 revision of the Griffiths 
Scales was introduced to correct a trend toward mean GQ scores of 110 in comparison of 
the test’s mean of 100, due to the norms of the 1970 version being based on British 
children over 30 years ago (27). As children were tested using instruments that have norms 
over 30 years old, it is possible that the intellectual abilities of children at 1, 2 and 4 years 
corrected age were overestimated. 
  4.3 Future Research 
 As this study was hospital based, the results may lack generalisability to different 
preterm populations from different hospitals and regions. A study which examined regional 
outcomes of infants with BPD requiring home oxygen therapy would avoid the potential 
bias of a hospital-based study. 
    
 The results of this study indicate that extremely preterm infants born in the 
surfactant era have different developmental outcomes at 1 and 2 years corrected age 
depending on BPD status. However, limitations of the study make the generalisability and 
reliability of these results difficult to establish. The lack of a full-term comparison group 
makes contextual interpretation of results difficult, and future longitudinal research in this 
area would do well to address this issue. Also, future research could address problems 
associated with small sample sizes and hospital-based studies by combining research 
efforts across several NICUs. 
 In light of the findings of this study, it appears that further investigation of the 
developmental trajectories of children with BPD is warranted in order to ascertain whether 
children discharged on home oxygen exhibit catch-up in all areas of development 
compared to other preterm children. 
 Despite advances in medical technology, the means of prevention of BPD in 
preterm infants remains elusive, and is currently ultimately dependent on preventing or 
delaying preterm birth (40). Given the increasing number of preterm infants with BPD, 
closer examination of these infants and their outcomes is important in order to better 
understand how to minimise long term adverse outcomes.  
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Table 1 Children excluded from the study 
 Study Groups 
 No BPD 
n=247 
BPD-room air 
n=83 
BPD-home oxygen 
n=63 
Lack of follow-up data  n (%) 57 (23.1) 16 (19.3) 22 (34.9) 
Disabilitya  n (%) 11 (4.4) 7 (8.4) 4 (6.3) 
 
a Developmental disability was recorded if children exhibited sensory or motor disabilities. 
Children with intellectual impairments were not excluded from the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
Table 2 Perinatal and Demographic Characteristics of the Sample  
 Study groups p 
 No BPD BPD-room air BPD- 
home oxygen 
 
 n=179 n= 60 n= 37  
Gestational Age a  m (SD)       27.47 (1.47) 26.42 (1.78) 26.43 (1.32) <.001 
Birthweight b m (SD) 891.9 (132.9) 793.7 (181.0) 803.0 (166.8) <.001 
Gender 
   Male  n (%) 
   Female n (%) 
 
76 (43) 
103 (57) 
 
35 (58) 
25 (42) 
 
21 (57) 
16 (43) 
 
.052 
 
Intrauterine growth 
   SGAc  n (%) 
   AGA  n (%) 
 
27 (15) 
152 (85) 
 
5 (8) 
55 (92) 
 
3 (8) 
34 (92) 
 
.265 
Medical complications 
   Absent n (%) 
   Present n (%) 
 
158 (88) 
21 (12) 
 
52 (87) 
8 (13) 
 
34 (92) 
3 (8) 
 
.734 
Maternal education 
   < Yr12  n (%) 
   Yr12/ no tertiary n (%) 
   Tertiary n (%) 
    Data not avail. n (%) 
 
65 (36) 
78 (44) 
34 (19) 
2 (1) 
 
17 (28) 
30 (50) 
9 (15) 
4 (7) 
 
14 (38) 
16 (43) 
7 (19) 
0 (0) 
 
.794 
a in weeks   
b in grams  
 c defined as weight under the 3rd percentile   
 
 
    
Table 3 Descriptive Statistics of Scores for Each BPD Status Group across Testing Ages 
  Non BPD 
n=179 
BPD- 
room air 
n=60 
BPD- 
home oxygen 
n=37 
Cognitive Measure Agea M SD M SD M SD 
Griffiths GQ 12 months 100.08 12.68 95.20 14.73 93.27 10.66 
Griffiths GQ 23.5 months 97.73 10.60 94.63 10.97 93.08 10.26 
McCarthy GCIb 48.8 months 99.94 9.54 96.55 10.68 95.95 9.21 
GQ, General Quotient on the Griffiths Scales; GCI, General Cognitive Index on the 
McCarthy Scales. 
a Median corrected age at which assessment occurred.  
b Scores on the McCarthy Scales were recoded to give them the same mean and standard 
deviation as the Griffiths Scales. 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
Figure 1 Mean developmental scores of BPD status groups over time 
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Legend for Figure 1 
 
♦ Non BPD 
■ BPD-room air 
▲ BPD-home oxygen 
 
 
